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AnCTPAKT 
UHmeH3UmemOm Ha COH4eeomo 3p84elbe 3aeucu 00 epeMempaelbemO Ha COHI./e­
Bomo 3p84elbe eo meKom Ha deHom U Beonom H8 COHl./eeUme 3pau,u KOH Xopu30HmanHa­
ma noepwuHa. Deue oee eoneMUHU 3B odpeoeHo Mecmo ce MHoey npoMeHnueu He caMo eo 
meKom HB aodUHBma myKY U eo meKom H8 oeHom. na 3smos 3S npSKmU4Ha npUMeHa Ha 
COHI./eeam8 eHepauja Ha odpeoeHO Mecmo, ea>KHO e eo meKom Ha aodUHama oa ce cnedu 
nOlloJK6ama Ha COHu,emo Ha Heaoeama npueudHa nameKa OKony 3eMjama. 
3a oeoj mpyo e dU3ajHupsH U KOHcmpyupaH cucmeM od des paMHu COH4Beu KoneK­
mopu. EOHuom e HenOOeU>KeH co cjJuKceH HSKIIOH 00 300 KOH jya, a emopuom B co dee OCKU 
H8 pomau,uja Kade ce Kopucmu npoapaMupaHo xpoHonowKo cneoelbe 38 KOHmpona Ha oeu­
>Kelbemo Ha paMHuom COH4ee cucmeM. 
EKcnepuMeHmanHu ucmps>Kyealba ce cnpoeeoeHu 3a oa ce ucnuma ecjJeKmom od 
Kopucmelbemo Ha cucmeM 313 cneoelbe Ha cOHu,emo. PB3ynmamume ce U3MepeHU U cno­
peoeHu u nOKa>K}'saam oeKa o06ueHama COH4eea eHepauja 00 nOdeU>KHama noepwuHa e 
3HCJI.IUmenHO noaoneMa od OHBa HB HenOOeU>KHBma noepwuHa. KoneKmopom co oeeme 
OCKU Ha oau)/(elbe nOKa>Ka nod06pa ecjJuKacHocm 00 20,2% eo cnopeo6a co HenOOaU>KHUOm 
KOIleKmop . 
Kny.mu 360poeu: COH4ees eHepeuja, paMeH KoneKmop, daojHa OCKa Ha pomau,uja, ecjJuKac­
Hocm 
ABSTRACT 
The intensity of the solar radiation varies during the day and throughout the year 
due to the difference in the angle between the sun's rays and the horizontal plane. Therefore , 
for practical use of the sun's energy it is important to follow the exact position of the Sun. 
For this project, system of two nat plate solar collectors were designed and con­
structed. The first was with fixed surface tilted at 300 towards the south, and the second was 
with two axes of rotation where the programmable chronoiogicsi tracker was used to control 
the motion of the flat plate collector. 
An experimental study was performed to investigate the effect of using the sun 
tracking system. The data collected was compared and it indicated that solar energy on the 
moving collector was sigificantly greater that the one on the fixed collector. The two axes 
tracking collector showed a better performance with an increase in the collected energy of 
up to 20,2% compared with the fixed collector. 
Key words: solar energy. nat plate collector; two axes of rotation, efflciency 
625Symposium proceeding - Book 2 
I 
MeiwtapoOHO co8eiUY8a1be "EHEPrETHM 2010" I International sYmposium "£NERGEUCS 20/0" 
1. BOBE,lJ, 
rOneMI<10T nOpaCT Ha nOTpe6aTa OA eHeprl<1ja BO rn06anHI<1 pa3Mepl<1, KaKO 
1<1 Bnl<1jaHl<1eTo WTO npl<1TOa ce BPWI<1 Ha OKOnl<1HaTa 1<1 Ha APYWTeOTO BO l..\MI<1Ha, 
AOBeAYBa AO nOTpe6a OA npel<1Cnl<1TYBal-be Ha ynoraTa Ha AeHeC ceYWTe AOMI<1HaHT­
HI<1Te ¢OCl<1nHI<1 rOpl<1Ba. 3aTOa ce nOBeKe BHI<1MaHl<1e ce nOCBeTYBa Ha 06HOBnl<1BI<1Te 
1<13BOpl<1 Ha eHeprl<1ja - 1<13BOpl<1 Ha eHeprl<1ja KOI<1 ce 3aYYBaHI<1 BO npl<1pOAaTa 1<1 KOI<1 ce 
06HOBYBaaT eo l..\enOCT I<1nl<1 AenYMHO. Toa ce eHeprl<1jaTa Ha BOAaTa, BeTpoT, 61<10­
MacaTa, COHyeBOTO 3payel-be 1<1 reoTepManHaTa eHeprl<1ja. 
EHeprl<1jaTa OA 06HOBnl<1BI<1Te 1<13BOPl<1 Ha eHeprl<1ja AeHec e ceywTe nOCKa­
na OA eHeprl<1jaTa A061<1eHa OA KOHBeHl..\1<10HanHI<1Te 1<13BOpl<1 - ¢OCl<1nHI<1Te ropl<1Ba 1<1 
HYKneapHI<1Te ropl<1Ba. Ho, Taa I<1Ma 6POjHI<1 npeAHocTI<1 - CManYBal-be Ha Bnl<1jaHl<1e­
TO Ha eHepreTCKI<10T ceKTOp Ha oKon1<1 HaTa, AOCTanHOCTa, OTBBpal-be Ha HOBI<1 
pa60THI<1 MeCTa 1<1 pa3Boj Ha nOKanHOTO CTonaHCTBO. nOpaAI<1 oea ynoTpe6aTa Ha 
06HOenl<1el<1Te 1<13BOPl<1 Ha eHeprl<1ja, CO eHepreTCKaTa e¢I<1KaCHOCT 1<1 YI<1CTOTO npo-
1<13eOACTBO ce yeKOpl<1Te Ha Koja ce TeMenl<1 pa3eojoT Ha eHepreTI<1KaTa. 
2. OCHOBHVI KAPAKTEPVlCTVlKVI HA COHYEBO 3PAYEl-bE 
CeKoja MaTepl<1ja 1<1 ceKoe Teno npeTcTaeyeaaT HOCl<1TMI<1 Ha eHeprnja. 
PereHepaTl<1eHI<1 eHepreTCKI<1 HOCI<1Tenl<1 ce OHl<1e, KOI<1 HeorpaHl<1yeHO ce Ha pacnonara­
I-be, 3aToa WTO nocTOjaHo ce 06HoeYBaaT nO,Q Bnl<1jaHl<1e Ha COHyeeOTO 3payel-be. 
COHl..\eTO npeTcTaByea l..\eHTpanHa see3,Qa eo HaWI<10T nnaHeTapeH CI<1CTeM 
1<1 eMI<1Tl<1pa eHeprl<1ja KaKO eneKTpOMarHeTHO 3payel-be 365 AeHa eo roAI<1HaTa. 
nper'cTaeyea HajroneMl<1oT 1<1 Hajcl<1rypHl<1oT eHepreTCKI<1 1<13eOp 3a HawaTa nnaHeTa. 
COHyeBaTa eHeprl<1ja npeA Aa CTl<1rHe Ha 3eMjaTa, npBO ce C03Aaea BO jaAPoTo Ha 
COHl..\eTO KaAe HacTaHyea TepMoHYKneapeH np0l..\ec, npeTBapal-be Ha BOAOPOA eo 
xenl<1YM. EHeprl<1jaTa C03,QaAeHa eo MOMeHToe eo jaAPoTo Ke 1<1 Tpe6a BpeMe OA 
oKony MI<1nl<10H rOAI<1HI<1 Aa npl<1CTl<1rHe Ha nOepWI<1HaTa Ha COHl..\eTo. Taa nOMI<1Hy­
eajKI<1 HI<13 30HaTa Ha 3payel-be 1<1 KOHeeKTl<1eHaTa 30Ha Ha COHl..\eTo, ce npeTBapa BO 
TOnnl<1HCKO 3payel-be. 
COHyeBaTa eHeprl<1ja l<1aKO e HajroneM eHepreTCKI<1 1<13BOP KOj ro npl<1Ma 
3eMjaTa, Hej31<1HI<1oT I<1HTeH31<1TeT Ha 3eMjlltHaTa nOBpWlitHa e Man nopaAI<1 roneMoTo 
pacTOjaHlite Mery 3eMjaTa lit COHl..\eTO IA nOpaAlit 3eMjL1HaTa aTMoc¢epa Koja ancop­
6litpa L1 AL1Cnep3L1pa Aen OA 3pa4el-beTo. 
VlHTeH3L1TeTOT Baplitpa OA e,QHa AO APyra T04Ka Ha 3eMjlitHaTa nOBpWL1Ha. 
COH4eBoTo 3pa4el-be nplitCTlitrHYBa Ha nOepWlitHaTa Ha 3eMjaTa co MaKCL1ManHa 
MO>KHa MOKHOCT O,Q 1kW/m2. PeanHo L1CKOplitCTflL1BI<10T Aen 3aBI<1CI<1 O,Q reorpa¢cKa­
Ta nOKal..\l<1ja, BpeMeTpael-beTO Ha OCBeTneHOCTa BO TeKOT Ha AeHOT, rOAI<1WHOTO 
BpeMe, MeTeopOnOWKI<1Te ycnOBI<1, aron Ha COH4eTO. 
VlHTeH31<1TeTOT Ha COHyeBOTO 3payel-be BO TeKOT Ha rOAlitHaTa e Bnl<1jaTMHa 
Benl<1YI<1Ha npl<1 npoeKTl<1pal-be Ha COHyeS TOnnl<1HCKI<1 CL1CTeM. Toj e 3Ha41<1TenHO noro­
neM Ha MeCTa co nOMana reorpa¢CKa Wl<1pl<1Ha eo OAHOC Ha MeCTa co noro'neMa, 
HO MO>KaT Aa HaCTaHaT Cepl<103HI<1 perl<10HanHI<1 pa3nl<1Klit nopa,Q1<1 KOH¢l<1rypal..\l<1jaTa 
Ha TepeHOT 1<1 COOAseTHaTa KnI<1Ma. 
PacnonO>KnI<1E! 
KWlOBaT 4aCOBI<1 Ha f.I 
HajroneMo Ha eKBaTO~ 
Tpe6a Aa ce 
nOBpWlitHa e TeopeTc~ 
cl<1ja lit ancopnl..\l<1ja, 1<11 
400 W. 
3. YPE,lJ,VI 3A T 
Yp8.QI<1Te eo KC 
¢OpMl<1pal-be BO TOMIit 
TpaHc¢opMau 
BO Tplit rpynlit: HI<1CKOTe 
COH4eBa TpaHccpoPMal 
Bo HI<1CKOTeMn 
100 °C) cnaraaT paMH 
¢oPMal..\l<1ja (t =100 - 4 
TeMnepaTypHaTa TpaHI 
raaT COHyeBI<1 ClitCTeMIit 
Bo 3aBI<1CHOCT 
HlitpaaT, COHyeBI<1Te KOJ 
(KoneKTOpl<1 6e3 KOHl..\et 
KOneKTOpl<1 (KoneKTOplit 
PaMHI<1Te COHI.. 
l..\l<1ja Ha COHyeBOTO 31 
ancop61<1pa 1<1 npeTBBpi 
KaKO Al<1peKTHOTO TaKa 
E¢I<1KaCHOCTa 
KI<1Te Ha HerOBI<1Te COC 
KOHAYKl..\l<1ja, KOHBeKl..\l<1j 
npaBHJlHO KOI 
pa60TeH BeK OA 1 0 AC 
nl<1TeTHI<1 MaTepl<1janlit 1<1 
Ke ce 3roneMYBa. 
PaMHlfreK~ 
a MO>Ke AS ce KOPI.1CTaT 
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PacnOIlO>KJH.1Ba COH4eBa eHeprlo1ja BO CBeTOT Baplo1pa Mery 250 ,[10 2500 
Kl4I10BaT 4aCOBIo1 Ha MeTap KBa,[lpaTeH Ha ro,[lIo1WHO HIo1BO. COH4eBoTo 3pa4el-be e 
HajroIleMo Ha eKBaTOpOT, KaKO 101 BO nycTIo1HcKIo1 06nacTIo1. 
Tpe6a ,[Ia ce Harnaclo1 ,[IeKa MoKra 0,[1 1000 W Ha 1 m 2 XOplo130HTaIlHa 
nOBpwlo1Ha e TeopeTcKa 101 Ba>K101 npIo16IlIo1>KHO 3a HaWIo1Te KpaeBIo1. nopa,[l101 pe¢IleK­
c!.1ja 101 ancopn~lo1ja, Io1HTeH3101TeTOT Ha COH4eBOTO 3pa4el-be ce HaMaIlYBa 3a OKOIlY 
400 W. 
3. YPE,Ql-1 3A TPAHC<l>OPMAIll-1JA HA COHLJE80 3PALJEl-bE 
Ype,[lIo1Te BO KOIo1 ,[Ioara ,[10 c06101pal-be Ha COH4eBIo1Te 3pa~101 101 HIo1BHO TpaHC­
cpopMlo1pal-be BO TOnIlIo1Ha ce HapeKYBaaT COH4eBIo1 KOIleKTOplo1. 
TpaHc¢opMa~Io1ja Ha COH4eBOTO 3pa4el-be BO ype,[lIo1Te MO>Ke ,[Ia ce nO,[leIllo1 
BO Tplo1 rpynlo1: Hlo1cKoTeMnepaTYPHa, Cpe,[lHOTeMnepaTypHa 101 BIo1coKoTeMnepaTYpHa 
COH4eBa TpaHC¢OpMa~lo1ja. 
80 Hlo1cKoTeMnepaTYPHaTa TpaHc¢opMa~lo1ja Ha COH4eBOTO apa4el-be (t S 
100 oC) cnaraaT paMHl-1Te COH4eBIo1 KOJleKTOplII, BO cpe,QHoTeMnepaTYPHaTa TpaHC­
cpopMa~\.1ja (t =100 - 400 oC) cnaraaT BaKYYMcKIo1Te COH4eBIo1 KOIleKTOplo1 101 BIo1COKO­
TeMnepaTYpHaTa TpaHC¢opMa~l!Ija Ha COH4eBOTO apa4el-be (t = 400- 4000 oC) cna­
raaT COH4eBill CIo1CTeMIll co KOH~eHTplo1pal-be Ha COH4eSOTO 3pa4el-be. 
80 3aBIo1CHOCT 0,[1 HIo1BHaTa KOHCTPYKl..\lo1ja 101 Ha4101HOT Ha KOIo1 Tlo1e ¢YHKI.l1010­
Hlo1paaT, COH4eBIo1Te KoneKTOplo1 ce ,QeIlaT Ha ,[IBa BII1,Qa: paMHIo1 COH4eBIo1 KOneKTOpJ.1 
(KOJ1eKTOpll1 6ea KOH~eHTpl-1pal-be Ha COH4eBOTO Spa4el-be) 101 ¢0t<yCl-1pa4KIII COH4eBIo1 
KOIleKTOplo1 (KOIleKTOplo1 co KOHL4eHTplo1pal-be Ha COH4eBOTO apa4el-be). 
PaMHIo1Te COH4eBill KOIleKTOplo1 ce Haje,QHOCTaSHIo1 ype,QIo1, 6ea KOHL4eHTpa­
Ulr1ja Ha COH4eBOTO apa4el-be. COH4eBOTO apa4el-be BO paMHIr1Te KOIleKTOplo1 ce 
ancop6111pa III npeTBapa BO TOnJH.1Ha co TeMnepaTypa ,[10 100 oC. Tille ro co6111paaT 
KaKO ,QlllpeKTHOTO TaKa iii ,Q1!I¢yaHoTO COH4eBOTO apa4el-be. 
E¢IIIKaCHOCTa Ha paMHIIITe COH4eBIo1 KOIleKTOplil aaBIIICIil O,Q KapaKTeplilCTIII­
KIne Ha HeroslilTe COCTaBHIo1 ,QeIlOBJ..1, BO O,QHOC Ha aary6J..1Te Ha TOMJ..1Ha nopa,Q101 
KOH,QYKl.llilja, KOHBeKl.llo1ja 101 3pa4el-be. 
npaBIo1IlHO KOHCTpYlo1paH 101 nponlo1CHO lo1apa60TeH paMeH KOIleKTOp Io1Ma 
pa60TeH BeK O,Q 10,Q0 25 ro,QJ..1HIII, a ,QOKOIlKY KOIleKTOplo1Te ce 1113pa60TeHIo1 0,[1 KBa­
J1Ir1TeTHIo1 MaTeplo1jaIlIo1 101 ce ynoTpe6YBa OMeKHaTa BO,[la, pa60THIo1oT BeK YWTe nOBe­
Ke ce arOIleMYBa. 
PaMHlr1Te KOIleKTOplo1 ce HajnOrc>AHIo1 3a 3aTonnyeal-b6 Ha caHIo1TapHa Tonna BO,Qa, 
a MO>Ke,Qa ce KOplo1CTaT 101 3a rpeel-be Ha npocTOplr1l11101 3arpeBa1-b6 Ha BO,Qa aa 6a3eHIII . 
.lJ,06plo1 OC061.1HI.1 ce HIo1BHaTa e,QHOCTaBHa KOHCTPYKL4l11ja, HIo1CKa ~eHa Ha 
4\.1Hel-be Koja 3Ha4101TeJ1HO ja sroIleMyea HIo1BHaTa ynoTpe6a. 
Bo 3aSIr1CHOCT 0,[1 nOBpwlo1HaTa Ha paMHIr1Te COH4eBIo1 KOIleKTOplo1, ce pa3Illo1­
t<yBaaT ,[IBa Bl-1,Qa Ha KoneKTOplo1: paMHIo1 KOlleKTOplo1 co npOBIo1,QHa nOKplo1BKa 101 paMHI!1 
KOJ1eKTOplo1 6e3 npOBIo1,QHa nOKpIo1BKa. 
KOHCTPYKl..\lIIja Ha paMHIo1 KOneKTOpM co npoBMAHa nOKpMBKa 
PaMeH COH4es KOlleKTOp co npOBIo1,QHa nOKplo1BKa, T84HOCT KaKO ¢IlYIo1,Q 3a 
TpaHc¢ep Ha Tonlllo1Ha 101 I!1H,Ql!1peKTeH CI!1CTeM ce COCTOJ..1 O,Q : 
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- npOBL-1AHa nOKpL-1BKa (nOBpWL-1Ha 

Koja rL-1 nponywTa COH4eBL-1Te 3pa~L-1); 

- ancop6ep (ancOpn~L-10Ha nn04a 

Koja ja Bn"'Sa TOnnL-1HaTa); 





- KaHanL-1 L-1nL-1 ~eSKL-1 3a TpaHCnOpT Ha 

¢nYL-1AOT (Te4HOCT L-1nL-1 S03AYX); 

- TenO Ha KOneKTOpOT. 

CmlKa 1. npeceK Ha paMeH KOneKTOp 

4. 	 CII1CTEMII1 3A ABII1}1{EI-bE HA PAMHII1 COHLJEBII1 KOflEKTOPII1 
3eMjaTa ce SpTL-1 oKony COH~eTO, npL-1 WTO Hej3L-1HaTa SepTL-1KanHa OCKa L-1Ma 
HaKnOH OA 23,50 • OBOj HaKnOH e npL-14L-1Ha 3a nOCTOel-beTO Ha Ce30HL-1Te. 
II1HTeH3L-1TeTOT Ha COH4eSOTO 3pa4el-be 3aBL-1CL-1 OA aronoT nOA KOj 3pa~L-1Te YAL-1paaT 
Ha nOSpWL-1HaTa Ha 3eMjaTa. KaKO WTO so TeKOT Ha roAL-1WHL-10T ~L-1Knyc ce MeHYBa 
osoj aron, TaKa ce MeHysa L-1 L-1HTeH3L-1TeTOT Ha COH4eSOTO 3pa4el-be. Bo cesepHL-1Te 
3eMjL-1, BO Ana60Ka 3"'Ma Kora COH~eTo e nOCTaseHO HL-1CKO L-1 jy>t<HO Ha He6oTo, 
3pa4el-beTO YAL-1pa Ha 3eMjL-1HaTa nospW"'Ha nOA OCTap aron a co Toa npL-1CTL-1rHaTa­
Ta COH4esa eHeprL-1ja e MHOry Mana. 
6L-1AejKL-1 osaa eHeprV1ja ce KOPV1CTV1 3a 3arpeBal-be Ha BOAa co npV1MeHa Ha 
KOneKTOp, HaKnOHOT V1 opV1eHTa~L-1jaTa Ha KOneKTOpOT e OA npecYAHo 3Ha4el-be 3a 
A06L-1SKa OA COH4eBaTa eHeprV1ja, a co Toa V1 3roneMysal-be Ha TeM""neparypaTa Ha 
SOAaTa. KoneKTOpCKaTa nospWV1Ha Tpe6a Aa e OpV1eHTL-1paHa nOA aron HopManeH 
Ha COH4eBV1Te 3pa~V1. 
noroneM 6poj Ha KOneKTOpV1 3a 3arpeSal-be Ha BOAa ce nOCTaBYBaaT BO 
¢V1KCHa n03L-1~V1ja, Ha KPOBOT Ha 06jeKToT, na 3aToa He MO)f{aT Aa ce npV1Il.aroAaT. 
nOCO¢V1C""TV1~V1paHV1 CV1CTeMV1 V1MaaT ypeAV1 3a onpeAenYBal-be Ha n03L-1~L-1JaTa Ha 
COH~eTO V1 cooABeTHo npV1naroAYBal-be Ha aronoT Ha HaKnOH L-1 opV1eHTaL\lIIjaTa, Koja 
ro cneAV1 COH~eTO npeKy ~en AeH. 
4.1 	 OCK.... Ha AB....)lCetbe Ha c .... CTeM....Te 3a AB....)lCetbe Ha paMH ....Te 
cOH...eB.... KOneKTOpM 
CL-1CTeMV1Te 3a ABV1)f{el-be Ha paMHV1Te COH4eBlil KOneKTOplil BO OAHOC Ha 
OCKV1Te Ha ABV1)f{el-be MO)f{eMe Aa rill KnacV1¢V1~lIIpaMe BO OAHOC Ha 6pOjOT Ha nOA­
BV1)f{HIil V1 HenOABV1)f{HV1 OCKL-1. 
HajeAHocTaBHaTa KnaCV1¢L-1Ka~V1ja co Koja MO)f{e Aa ce nOAenaT paMHL-1Te 
COW'4eBV1 KOneKTOpV1 BO OAHOC Ha OCKIilTe Ha AB\I1)f{el-be e: p8MHV1 COH4eBV1 KoneK­
TOpV1 co CT8TV14Ha nono)f{6a (HenOABV1)f{HJ.1 BO 0A'HOC Ha x L-1 y oCKV1Te); paMHIII COH­
4eBL-1 KOneKTOpV1 co eAHa nOABV1)f{Ha OCK8 OpV1eHTL-1paHa ceBep-jyr; paMHIII COH4eSL-1 
KOneKTOpV1 co Ase nOABV1)f{HV1 OCKV1. 
Henoo6wKHU KoneKmopu (KoneKTOpV1 nOCTaBeHV1 Ha ¢V1KcHa OCHosa): 3a 
Aa MO)f{e Aa ce V1CKOPIIICTV1 MaKCV1MaIlHa BpegHocT OA rOAL-1WHOTO COH4eBO 3pa4e­
I-be co ynOTpe6a Ha OBoj BillA Ha KoneKToplII, nOTpe6HO e aronOT Ha OTKnOHOT Aa 
L-1Ma npV16nV1)f{Ha BpeAHocT Ha reorpa¢CKaTa WL-1pV1Ha Ha o6nacTa KaAe WTO ce 
360PHUK lUI perjJepaiiiu - KHuia 2 628 
nOCTaBYBa KOneKTOp 
MO)f{e Aa 61i1Ae nOCTa 
reorp8¢cK8Ta WL-1PL-1 
Tpe6a Aa e nOCTaae 
WL-1pL-1Ha 3a 150 • OTKn 
TL-1KanHO H8 jy>t<HO 0PI 
na'CL-1BHL-1 KYKL-1. 
PaMHu COH'I 
ABIII)f{el-beTO Ha COH~~ 
TOplil MO)f{e Aa ce n 
AejcTBoTo Ha BeTepo' 
¢L-1KCL-1paH HaKnOH. V1 
3pa4el-be Koe Ke Aoar 
PaMeHuKom 
Ta BpegHOCT Ha COH4~ 
ja npaTV1 nOnO)f{6aTa I 
OA "'CTOK KOH 3a'nag. 
Ha ABL-1')f{el-be Ha CO 
3pa'~L-1 nocTOjaHo AB 
4.2 	 a....AOB.... Ha ( 
AB....)lCelbe He 
YpegL-1Te 3a A 
ce nOAenaT Ha cnegH 
naCV1BHO cnegel-be Ha 
3a aKmU6HO 
MexaHIII3aM KOj Ke ro 
A06V1Ba KOMaHgL-1Te OA 
ce nOMeCTyBa co ~en ( 
3aABL-1>KyBa4L-1Te KOIiI ~ 
p\l1, KOI.1 ce MOHTlllpaH~ 
ManHa ocermlBOCT Ha 
6L-1AejKIiI MOTO 
Kora e norpe6Ho. na 
3aBlilCHOCT OA 
Ba41.1 ce nOCKanlil BO 
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nocTaBysa KOneKTOpOT. 3a Aa ce 3roneMliI ecplilKaCHOCTa so 3li1MO, KOneKTOpOT 
MO>Ke Aa 6li1Ae nOCTaSeH Ha aron WTO liIMa speAHOCT 150 nOSlilCOKa so O.qHOC Ha 
reorpacpCKaTa WliIplilHa. 3a Aa ce 3roneMliI ecplilKaCHOCTa so neTO, KOneKTOpOT 
Tpe6a Aa e nOCTaBeH Ha aron KOj Ke liIMa nOHliICKa speAHocT OA reorpacpcKaTa 
wliIplilHa 3a 150 • OTKIlOH O,Q 900 ce oCTBapysa co MOHTliIpal-be Ha KoneKToplilTe Bep­
TliIKanHO Ha jY>KHO oplileHTliIpaHIIITe SliIAOSIo1 L-tJ1i11 jY>KHO Oplo1eHTL-tpaHL-tTe np030pl..\L-t Ha 
na'CL-tBHL-t KYKL-t. 
PaNtHU COH'IeSU KoneKmopu nOoSU)KHU oKony eOHa OCNa: ro cneAaT 
ABL-t>Kel-beTO Ha COHl..\eTO OA L-tCTOK HaYTpo, KOH 3anaA nonna,QHe. noroneMIo1 KoneK­
TOpL-t MO>Ke Aa ce nOCT8BysaaT Ha HaKIlOH O,Q 00 co WTO Ke ce ML-tHliIM\II3\11pa 
,QejcTBoTo Ha BeTepOT. MaJl\llTe KOneKTOp\ll MO>Ke Aa ce nOCTaBYBaaT Ha norOIleM 
cp\llKC\IIpaH HSKIlOH. v1360pOT Ha HaKIlOHOT Ke BIllo1jae Ha BpeAHOCTa Ha COH"leBOTO 
3p8"lel-be Koe Ke AOara AO KOneKTOpCKaTa noepWliIHa. 
PaNteHU KoneKmopu co ose OCKU Ha pomaL4uja: ja AaBaaT MaKCliIManHa­
Ta Bpe,QHocT H8 COH"leBOTO 3pa"lel-be Ha nOepW\IIH8Ta H8 KOneKTOpOT. KoneK'TopoT 
j8 npaT\II nOnO>K6aTa Ha COH'l..\eTO OA liI3rpeBal-be AO HerOBOTO 380ral-be, O,QHOCHO 
OA L-tCTOK KOH 3a'naA, \II npOMeHaTa Ha COH"leSaTa nono>K6a ceBep - jyr. DBOj BliIA 
Ha ,QB\II'>Kel-be Ha COH"leeIllOT KoneKTOp oKony ,QBe OCK\II oe03MO>t<yBa COHl.leBliITe 
3pa'Il\ll nocTojaHo ,Qa naraaT Ha COHl.leBaTa noepWliIHa no,Q npae aron. 
4.2 	 BHAoBH Ha CHCTeMH 3a noroHYBatbe H ynpaByBatbe Ha CHCTeMHTe 3a 
ABH>Ketbe Ha paMHHTe COH'IeBH KOneKTOpH 
YpeAliITe 3a ,QB\II>Kel-be KOlil ce KoplilcTaT Kaj COH"leBliITe KOJ1eKTOplil MO>Ke ,Qa 
ce nO,QenaT Ha CJ1e,QHliITe HeKonKY BliI,QOBliI liI Toa: aKTliIBHO cne,Qel-be Ha COHl..\eTO, 
naC\IIBHO CJ1e,Qel-be Ha COHl..\eTO liI xpoHonowKo CJ1eAel-be Ha COHl.\eTo. 
3a aKmUSHO cneOelbe Ha COHl.leBliITe 3pal.ll-1 norpe6eH e MOTOP liI npeHoceH 
MexaHliI3aM KOj Ke ro HaC04Y88 aKTliIBHliIOT 3a,QBliI>t<yBa"l. AKTl1BHliIOT 3a,QBliI>KyBaI.l 111 
,Q06Io1Ba KOMaH,QliITe (),Q KOHTponepoT KOj peal11pa Ha npaBel.\OT Ha COHl.leBliITe 3palllil , III 
ce nOMecryBa co l..\en COH"leBliITe 3pal..\liI ,Qa rrafaaT HOPM8I1HO Ha naHenOT. 
3a,QB\II>KyBaY\IITe KOIII peal11paaT Ha ceeTnlilHa Boo6w'laeHo liIM8aT ,QBa cpoToceH30­
p\ll, Kalil ce MOHTlilpaHliI Ha pacTojaHlile O,Q 900 , WTO Ke OB03MO)l(III ,Qa \IIMaaT MaKCIiI­
MaJ1Ha oceTnlilBOCT Ha COHyeBliIOT 3paK. 
61-l,QejKliI MOTOPOT KOPlilCTliI eHeprlilja, nO,Q06po e TOj ,Qa ce KOPlilCTliI caMO 
Kora e nOTpe6HO. na 3aToa HaMecro ,Qa IiIMa KOHTIiIHYlilpaHO ,QBI-l>Kel-be, MO>Ke ABliI­
>Kel-beTO ,Qa e co ,Q\IICKpeTHliI "leKopliI. II1CTO TaKa ,QOKonKY ,Q\IIcpepeHll\lljaHaTa pa3nlil­
K8 Mery CBemlilHaora OA ABeTe nono>K6V1 He e ,QOBonHa, KaKO Ha np\llMep Kora e 
06naYHO, MO>Ke ,Qa ce WTeAL-t Ha eHeprlilja. 
npe,QHOCT Ha aKTIiIBH\IIOT TL-tn e ron8MaTa npel.\L-t3HOCT Ha eneKTpL-tYH1r10T 
MOTOP, KOj ,QonOI1HeT co MO>KHOCTa 3a cneAel-be oKony ,QBe OCKIr1 ro Oe03MO>KYBa 
,QHeBHOTO ,QBL-t>Kel-be L-tCTOK - 3anaA, L-t ce30HCKOTO ceBep - jyr ABL-t>Kel-be. AKTL-tBHOTO 
ABL-t>Kel-be e ecpeKTI<1BHO iii BO ycnoB\II Ha ApaCTL-tYHIiI KnI<1MaTCKL-t Ba'pL-tjal..\L-tI<1. 
HeraTL-tBHI<1 OC06L-tHI<1 ce Heecpl<1KaCHOCTa BO O,QHOC Ha HI<1BHaTa nOTpe6a L-t 
3aBL-tCHOCT O,Q eneKTpliIYHa eHeprL-tja, O,Q CTpaHa Ha TpOWOl..\L-t, aKTL-tBHL-tTe 3aABL-t>t<y­
881.11<1 ce nOCKanlil BO O,QHOC Ha naCliIBHL-tTe. II1CTO TaKa, nOTpe6aTa OA nocTOjaHliI 
nonpaBKIiI OA MeXaHliIl.lapliI YWTe noeeKe ja 3roneMYBa l..\eHaTa Ha aKTIiIBHI<1Te npL-t­
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ASIiI>KYsa41i1, cnOpeAeHO co MIiIHIiIMaJlHIiITe TPOWOI..\IiI 3a nOnpaSKa Kaj naCIiISHIiITe 
CIiICTeMIiI 3a nOAOJlr nepliIOA. 
3a naCUBHomo cneiJelbe ce KOpliICTaT ASe 6aKapHIiI l..\eSKIiI CTpaTerlilCKIiI 
nOC""TaseHIiI Ha IiICT04HaTa iii 3anaAHaTa CTpaHa Ha naHeJlOT. 5aKapHIiITe l..\eSKIiI ce 
IiICnOJl""HeTIiI co Te4HOCT. Kora COH4eSOTO 3paYel-be ja 3rOJleMysa TeMnepaTypaTa 
Ha eAHaTa CTpaHa Ha naHeJlOT, Te4HOCTa so l..\eSKaTa IiIcnapysa. 
3HaejKIiI AeKa Te4HOCTa so raCHa cocToj6a 3acpaKa noroJleMa nOSpWIiIHa, 
HelilC""napeHaTa Te4HOCT ce nOTlilcHysa Ha nOTeWKaTa CTpaHa Koja e so CeHKa, co 
WTO ro nOTlilcHysa naHeJlOT Ha 3anaA. naHeJlOT Ha 1i13rpejcOHl..\e e 3aspTeH Ha 
3anaA, co 1i13rpaSal-be Ha COHl..\eTO OA IiICTOK ja 3arpesa 3anaAHaTa l..\eSKa, co WTO 
ja nOTlilcHysa Te4HOCTa so IiICT04HaTa l..\eSKa. KaKO WTO Te4HOCTa ce nOTlilcHysa Ha 
IiICT04HaTa CTpaHa, nOAsliI~ysa40T pOTlilpa ce AOAeKa naHeJlOT He ce CSpTIiI Ha 
IiICTOK. 
nOTOa so TeKOT Ha AeHOT Te4HOCTa ce npeAsliI~ysa OA eAHaTa l..\eSKa KOH 
APyraTa so 3aSIiICHOCT OA Toa Koja e nOIil3JlO~eHa Ha COH4eSIiITe 3pal..\liI. 80 l..\eSKa­
Ta Koja e 1i13JlO~eHa Ha COH4eSIiITe 3pal..\IiI Te4HOCTa so Hea IiIcnapyea, ja nOTlilcHysa 
Te4""HOCTa KOH APyraTa l..\eSKa, co WTO ro npliIHYAyea naHeJlOT Aa ce nplilAsliI~ysa 
ce AOAeKa l..\eSKIiITe He ce nOAeAHaKSo ocseTneHIiI. naCIiISHOTO CJle,[\el-be ro 
3aspwysa AHesHliloT I..\IiIKIlYC cspTeH KOH 3anBA, so Koja nOJlo~6a oCTaHysa npeKY 
HOKTa, ce AOAeKa He ce "np06YAIiI" OA 1i13rpeSal-beTO Ha COHl..\eTO HapeAHliloT AeH. 
CTaHAapAHIiITe CIilCTeMIiI 3a naCIiISHO npaTel-be 6apaaT pa4Ho nOAecysal-be Ha 
MeCTOnOJlo~6aTa cesep - jyr so 3aSlilCHOCT OA CeJOHaTa, 61i1AejKIiI oSliIe CIiICTeMIiI He 
ce AIiI3ajHlilpaHIiI 3a nplilABIiI~ysal-be OKOJlY Ase OCKIiI. 
XpoHonoWKomo cneiJelbe ja npaTIiI 3eMjlilHaTa pOTal..\liIja co BpTel-be Ha 
KOJleKTOpOT co e,[\HaKsa CTanKa KaKO 3eMjaTa, caMO so cnpOTliIseH npasel..\. 
8CYWHOCT CTanKaTa He e eAHaKBa, 6111AejKIiI KaKO WTO 3eMjaTa ce Aelll~1II OKOJlY 
COHl..\eTO, n031i11..\IiIjaTa ce MeHysa 3a 3600 ceKoja roAIiIHa IiIJlIiI 3a 365,24 AeHa. 
XPOHOJlOWKOTO cne,[\el-be e MHory eAHOCTaseH, HO AOCTa npel..\1iI3eH Ha'-llilH 
Ha cneAel-be. MeToAoT 3a ABIII~el-be Mo~e Aa 61i1Ae eAHOCTaseH KaKO 3an4eH Mexa­
HIiI3aM WTO pOTlilpa 6aSHO, eAHO l..\eJlOCHO pOTlilpal-be 3a eAeH AeH, IiIJlIiI 150 Ha 4ac. 
80 Teoplilja BpTel-beTO Ha KOJleKTOpOT Mo~e Aa e co l..\eJlOCHO pOTlilpal-be, AOKOJlY 
IiIMa MO~HOCTIiI 3a l..\enOCHa pOTal..\liIja, iii nplilToa AOKonKY HeMa onaCHOCT OA npe­
I..\BIiIKYBal-be Ha l..\eSKIiI, IiIJlIiI XPOHOJlOWKOTO cneAel-be Mo~e Aa e peceTlilpaHo ceKoj 
AeH 3a Aa ce cnpe41i1 osoj np06JleM. 
KaKo aJlTepHaTliIsa 3a osoj cnY'-laj Mo~e Aa ce KOPIiICTIiI eJleKTpliI'-leH KOHT­
pOJlep, ynpasysaH OA 4aCOBHIiIK KOj e nOBp3aH co IiIHcpopMal..\liIjaTa 3a TO'-lHaTa 
nOJlO>K6a Ha COHl..\eTo 3a oApeAeHaTa AaTa, speMeTo 3a COOAseTHaTa MeCTOnono~­
6a. npliIJlaroAysal-beTo Ha cneAel-beTO Mo~e Aa ce npasJt1 nepliIOAIiI'-IHO IiIJlIiI KOHTIiI­
HylilpaHo. 
5. 	 TEXHV14KO - TEXHOJlOWKA WEMA 
AecpliIHlilpaHa e TeXHIiI'-IKO-TeXHOJlOWKaTa weMa co OCHOBHIiITe eJleMeHTIiI 
KOIiI KOIiI rlil COAP~1iI eAeH COH4eB CIiICTeM 3a A061i1Bal-be Ha TOMa BOAa 3a rpeel-be 
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~ CaH~TapH~ nOTpe6~. YnoTpe6eH~ KOMnOHeHT~: COHl.feBU KOneKmOpU, pe3epBO­
ap, ~eBHa nUHuja co COOOBemeH cnoeH Mamepujan U U30na~uja, ~upKYna~UOHa 
nYMna, BeHmunu (CUaYPHOCeH, HenOBpamHU, mOnl.feCmU, 3a 06e3B030YWYBalbe, 
38 nOnHelbe U 3a npa3Helbe), eKCnaH3UBeH cao, M8HOMemap, BOOOMepu 3a monna 
6008, aBmOMamUKa (oucj:JepeH~ujaneH mepMocmam, ceH30pu, eneKmpoMomopeH 
noaoH, n03U~UOHep U pecUBep), pa60meH cj:Jnyuo. 
CnMKa 3. IIbmeA Ha CMCTeMOT co nOABM­
lICeH M CTaTM..eH koneKTOp 
CnMKa 2. TexHM..Ko-TexHonowKa weMa 1. nOABMlICeH KOneKTOp, 2. CTaTM..eH KOneKTOp, 3. XOPM­
30HTaaneH 60jnep, 4. L\MPKyI1SItMOHS nYMna, 5. H8noBpaT8H BeHTMl1, 6. BOAOMep, 7. MMnnyc8H 
M8pa.. Ha npOTOK, 8. TPOKPSK BeHTMIl, 9. eKCnaH3MBeH CaA, 10. MaHoMeTap, 11. SeHTHJ1 33 0683­
B03AYwyaSIbe, 12. cMrypHoceH BeHTMn, 13. a8HTMn 3a npa3Heibe M nOI1Helbe, 14. AOBOA H3 
naAHa BOAa 15. OABOA Ha Tonns BOAa 16. aBTOMaTMKa, 17. T8MnepsrypeH 
3a OBa ~cm1TyBalhe ce ~CKop~CTeH~ 
ABa paMH~ KaneKTOpl1 CO npoB~Ha nOKp~BKa ~ 
alffi1cppl13 KaKO cfmy~ 3a TPBHccpep Ha TOIUl~­
HaTe (),Q 1,5 m2, 11 e,IleH 150 J11,1TapCKll\ pe3epBOap 
3a aKyMynalll1ja Ha TOlUlaTa BOAa. EAHI10T KaneK­
TOp e Hen(),QBlr1>KeH, a APyrnOT e n(),QB~)I(eH. 
npmoa n(),QBII\)I(H~OT I1Ma MO>KHOCT 3a KOIffi1H~­
paHO pornpaH:.e OKony 9AHaTe OCKa ~CTOK-3ana,Q 
~ A~CKOH111H~paHO nOMecrysalhe BO npaBell 
ceBep-jyr. 
Ce KOp~CT~ xpOHonOWKO cne,Qefbe Ha n03~lI~jaTa Ha COHlIeTO co nOMOW 
Ha eneKTpOMOTOp. Co nOMOW Ha n03~lI~OHepOT ~ peC~BepOT ce nOCTaBYBaaT OCyM 
nono)l(6~ 3a Cne,Qefbe Ha COHyeBOTO ,QB~)f(efbe. 
OnpeMaTa WTO ce KOPVlCTVI e np~naro,QeHa 3a ,Q06~Bafbe Ha OCHOBH~Te 
nOAaT04~ 3a COHYeB~OT C~CTeM 3a ,Qo6~Bafbe Ha TOnna BOAa, co lien cnope,Q6a 
nOMery CTaT~YH~OT 11 nO,QBI1)f(HI10T KOneKTOp: (TeMnepaTypH~ ceH30p~, BO,QOMepl1, 
~MnynceH BO,QOMep, ceH30p 3a 3payefbe). 
5.1 npMH'-'Mn Ha pa60Ta 
3a ,Q06~Balhe, per~CTp~pafbe 11 cnopeAYBafbe Ha napaMeTp~Te ,Q06~eH~ 
OA HenO,QBt.1)1(H~OT 11 nO,QB~)f(H~OT COHyeB naHen e II\CKOPl1ceH weMaTCK~OT np~H­
L\l1n npIIIKa>t<aH Ha cn~Ka 4. 
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OBAe ce KOp~CT~ eAeH x~ApayIl~yeH Kpyr Mery HenOAB~>KH~OT naHeIl, 
~3MeHysayOT Ha TonIl~Ha BO 60jIlepoT, a APyrnoT KPyr e nOAB~>KH~OT naHeIl ~ 
~CT~OT ~3MeHYBay Ha TonIl~Ha OA 60jIlepoT. 80 ABaTa Kpyra ce Kop~cn1 COOABeT­
Ha onpeMa KaKO nyMn~, HenOBpaTH~, TOnyeCT~ BeHT~Il~ ~ APYro. KaKO CPeACTBO 
3a npeHOC Ha TonIl~Ha ce KOp~CT~ CPIlY~A KOj ~Ma H~CKa T04Ka Ha Mp3Helbe (npo­
n~IleH rIl~KOIl). 
3a npaB~IlHO CPYHKl..Il!1oH~palbe Ha OBOj napaIleneH CI!1CTeM co ABa naHeIla 
ce KOp~C~ COOABeTHa aBTOMaT~Ka . Taa r~ npaT~ 1!1 per~CTp~pa TeMnepaTyp~Te BO 
naHeIl~e ~ BO 60jIlepoT (ropHa ~ AOIlHa 30Ha) BO TeKOT Ha BpeMeTO. np~ 3a,QaAe­
H~ yCIlOB~ KaKO WTO ce M~H~MaIlH~ ~ MaKC~MaIlH~ TeMenparyp~ Ha BOAaTa BO 
naHeIl~Te ~ 60jIlepoT, A~cpepeH I..I~jaIlHa pa3Il~Ka ce BPW~ ynpaBYBalbe Ha 
~3BpWHL.1Te opraH~ OAHOCHO nyMn~Te. 
V1HcpopMal..l~~Te A06~eH~ OA ceH30p~Te Ke 6~AaT ~CKop~CTeHI!1 OA aBTO­
MaT~KaTa 3a nOKpeHysalbe ~Il~ npeK~HyBalbe Ha pa60TaTa BO C~CTeMOT. 
CeH30p 1 e TeMneparypH~OT ceH30p Ha nQIJ,B~­
HOOT KaneKTOP, KOj ja AaBa npo"'MeHaTa Ha TeMneparypa­
Ta Ha ~e30T QlJ, nQIJ,B~~OT KoneKTOp. 
CeH30p 2 e TeMneparypeH ceH30p nocraeeH Ha 
~3Ile30T QlJ, CTCfl1.1YKIr1OT KoneK""1TOP, Koj ja AaBa npoMeHaTa 
Ha TeMneparypara Ha OBa MeCTO. 
CeH3opor 3 nOCTaBeH Ha 6ojnepor AOIl'f, ja ,D,aBa 
~H¢opMa~~e 38 epe.£\HOCTa Ha reMne""pcnyparn Ha Ila,Q­
HaTa BQQa BO 6ojnep01; a ceH3OpOT 4 nOCTaBeH Ha 6ojnepOT 
rope, AaBa ~H¢opMa~~ 38 TeMneparypara Ha BQQaTa HaCmlKa 4. npMHIIMnMel1Ha weMa 

roPH~Aen QlJ, 6ojnepoT, QlJ,HOCHO Ha TOIlIlaTa BQQa. 

CeH30pOT 3a 3pa4elbe e ceH30p 5, ja AaBa BPeAHOCTa Ha 3p84elbeTo BO 
oApeAeH MOMeHT. V1MnYIlcH~OT Mepay Ha npoToK e ceH30p 6, KOj ja A8B8 BpeAHO­
CTa Ha npOTOKOT Ha nOAB~>KH~OT KOIleKTOp. 
CIleAH~OT ceH30p e ceH30pOT 3a nOAaTOI..I~ (Data link) nOCT8BeH KaKO ceH­
30p 7, y~j8 3aAal.la e Aa r~ oTl.l~TyBa nOAaTOI..I~Te CH~MeH~ OA npeTxoAH~Te ceH30­
Pili ~ ~3Ile3~Te(nYMn~Te), KO~ Ke ce 3al.lYBYBaaT no noce6eH ypeA D-Ioggusb. 
nOcTaBeHa e HajroIleMa ~ HajMaIla A~¢epeHI..I~jaIlHa pa3IlIliKa. 8pe,[lHOCTa 
3a diff j, Kora TeMneparypHaTa pa3Il~Ka nOMery ceH30p~Te S1 ~ S3 ja Ha,[lM~HyBa 
OBaa BpeAHocT, ~3Ile30T e oCIl060AeH (OAHOCHO nYMnaTa nOl.lHYBa A8 pa60TIIi). Ce 
npenopa'-lyBa OBaa BpeAHocT Aa e ceT~paHa OA 7 - 10K. 80 OBOj cny'-laj 8K . 
Diff! e BPeAHOCT Koja Kora Ke ce nOCT~rHe OBaa pa3IU1K8 Ha reMnepaypa ~3Ile­
30T ce 6no~pa (OAHOCHO nYMnaTa npecTaHYsa Aa pa60rn). n penopa'-laHa BPE¥PHOCT 
3a OBaa A~¢epeHl..lllijanHa pa3Il~Ka e OA 3-5 K. 80 CIlY'-lajOT e nporpaM~paHo 4 K. 
8peAHOCT~Te 38 MaK~ManH~Te ~ M~H~MaIlH~Te TeMneparypl!1 Ha BKIlY'-lyBalbe 
~ ~CKIlY'-lyBalbe ce ~CTO TaKa BHeceH~ np~ nporpaMl!1palbeTO. 
M~HI!1ManHa TeMeparypa Ha KOIleKTOp~Te e YCBoeHa SoC, nplil nafathe Ha TeMnepary­
paTa nOA OBaa BPeAHOCT, nYMn~Te ce BKIlyYyeaaT, co WTO ce OBOOMO>Kyea C~CTeMOT Aa 
ce 38wrnT~ OA 3aMp3HyBalbe AOKOIlKY ce KOp~CT~ BO,Qa K8KO pa60TeH cpIl~. 
MaKc~ManHa TeMneparypa Ha KOIleKTOpllire e YCBOeHa 850C, OAHOCHO np~ 
OBaa TeMneparypa nYMnaTa ce BKY'-lYBa, ~ pa60r~ ce AO,QeKa He ce OCTBap~ HaMany­
3:E!MAKj 360pnuK na pe,pepaiiiu - Knuia 2 632 
Bathe Ha r eMnepa 
nYMnaTa A1 pa6d 
- S 1 e noroIleM 
He ro Ha,QM~Han 
nYMn8ra A2. pa6 
- S2 e noroneM 
He ro HaAM~Han 
PI. 
AJ 
nYM""naTa BO TeK 







KOIleKTOp e nplo1Ka> 
KOIleKTOpa 1!1 co • 





nepL10AOT OA 8 45 AO 













MdYIfQJl001W CQ6eiUY84H>e "EHEPrETHKA 2010" !International symposium "ENERGETrcs2010" 
Balbe Ha TeMneparypaTa 3a 4 eC, co WTO KOneKTOpOT ce wn1T1II OA npe3arpeBalbe. 
nYMnaTa A 1 pa60TIII Kora: 
- S 1 e noroneM OA nparOT min 1; III S 1 e noroneM OA S3 3a pa3nlllKaTa diff 1; S3 
He ro HaAMIIIHan nparoT max1; 
nYMnaTa A2 pa60TIII Kora: 
- S2 e noroneM OA nparOT min 2; III S2 e noroneM OA S3 3a pa3nlllKaTa diff 2; S3 
He ro HaAMIIIHan nparoT max2. 
A1 =S1> (S3 + diff1) & S1> min1 & S3 <max1 
A2 =S2> (S3 + diff1) & S2> min2 & S3 <max1 
,QooTe nyMnlll Ke nOYHaT Aa pa60TaT Kora pa3nIllKara Mery ceH30pIIITe Ha 
KO'neKTopoT III 6ojnepoT Aony e noroneMa op, nOCTaBeHaTa AIII¢>epeH~lIIjanHa pa3nIllKa, 
III Bpe,QHocTIIITe Ha ceH30plIITe ce BO orpaHw·leHIIITe MaKCIIIManHIII III MIIIHIIIManHIII 
nocra'OOHIiI BPeAHOCTVI. nYMnlllTe Ke npecTaHaT Aa pa60TaT Kora ~¢>epeH~janHaTa 
pa3JlIiIKa Ke ja AOCTlllrHe BPeAHOCTa Ha MlJIHIIIManHaTa AlllcpepeH~liIjnHa paJnlJlKa. 
CooABeTHIIITe IiIHcpopMa~liIt.1 3a BpeAHOCTt.1Te Ha CeH30p1!ITe, pa60TaTa Ha 
nYM'naTa BO TeKOT Ha AeHOT co nOMOW Ha YPeAOT D-LOGusb ce npt.1Ka>KYBaaT Ha 
KOMnjYTep co nOMOW Ha COOABeTeHlJI nporpaMIIl Winsol III MeMoPY Menager. 
Co nOMOW Ha OBllle nporpaMIII ce AaBa MO>KHOCT 3a KOHn1HYlllpaHo 3a"'lYBY­
eal-be Ha pe3ynTaTlJITe OA CHIIlMeHIIlOT MaTepllljan BO D-LOG usb, a co Toa Pe3YnTa­
nITe Aa ce nplllKa>KaT t.1 Ta6enapHo BO Excel KaKO III rpacplJl"'lKIII. 
6. CnOPE,Q6A HA E<t>~KACHOCTA HA nO,QB~>KEH BO O,QHOC HA 
CTAT~L!EH KOnEKTOP 
nOA06paTa ecplllKacHocT Ha nOABIIl>KHIIIOT BO cnopeA6a Ha CTaTIII"'IHIIIOT 
KOneKTOp e nplllKa>KaHa co nOMOW Ha MepelbaTa Ha OCHOBHIIITe Benlll"'lIllHIII Ha ABaTa 
KOneKTOpa III co HIiIBHa cnopeA6a. Bo npOAOn>KeHllle ce nplIIKa>KaHIIl 1Il3ne3HIIITe 
eem1"'llllHLo1 3a 4.04.2010 rpacplII"'lKIII III Ta6enapHo. 
rpa~"K 3a AeH 4.4..2010 
.... ~. 
1 
0,/:\ rpacplIIKoT 3a ,/:\eH 4.04 ce 3a6ene>KYBa ,/:\eKa CTaTIII4HlllOT KOneKTOp e BO CPYHKlIlAja BO 
neplllo,/:\oT 0,/:\ 8 45 ,/:\0 15 15 yaCOT. 3a pa3nlllKa 0,/:\ Hero nO,QBIII>KHI.10T KOneKTOp e BO CPYHKlIlllja 0,/:\ 
7 45 '/:\017 40 , O,QHOCHO nO,/:\BIII>KHIIIOT KOneKTOp pa60TIII 34aca III 25 MIAHyrlll no,/:\onro BO cnope,/:\6a 
co 4>IIIKCHIIIOT. 





MeiwwpOOHO co6eiUY6a1f>e "EHEPrETUKA 2010" I International svrn,posium "ENERGETICS 2010" 
nOpa.Q1iI roIleMliloT 06eM Ha nOAaTOLlIiI 3a npIiI6IlIiI>KHO ceKOIiI 10 CeKYHAIiI Ha 
CIleAHaTa Ta6eIla ce npliIKa>KaHIiI CYMapHIiITe AHeBHIiI pe3ymaTIiI OA nepliIOAor 27.03 
AO 04.04. 
TaficlJa J. PC:IYJlTUTIi !.IOOHCHII DO nCpHOJ~ 0;127.03 I~() 04.04 
I 2 3 4 5 "T­6-' ~---
i ).laTa CCII.6 lIyM .1 lIY!lf· 2 I KWh kWh IlOilBl1lK. nO,.:1. CTaT. BO;10MCP (l) 
27.03.2010 I 2",­ 128 244 0,9 0,8 129.92 
28.03.2010 8 0 0 0 0,0 4 
29.03,2010 532 345 907 5,6 4,6 297.92 
30.03.2010 223 132 272 1,5 I' 123 
31.03.2010 223 179 345 1,8 1,6 133.8 
01.04.2010 327 250 487 2,7 2,3 191.295 
02.04.2010 273 115 375 2.3 
I 
1,9 122.85 
03.04.2010 416 204 5~2 3.7 3,1 232.96 


























Bo KOIlOHa 1- e AaAeHa AaTaTa Ha 3eMeHIiITe pe3YIlTaTIiI; 

2- 6poj Ha IiIMnYIlcliI OA IiIMnYIlceH Mepay Ha npoToK; 

3- 6poj Ha IiIMnYIlcliI 3a pa60Ta Ha nYMna Ha HenOABIiI>KeH KOIleKTOp; 

4- 6poj Ha IiIMnYIlcliI 3a pa60Ta Ha nYMna Ha nOAB~eH KOIleKTop; 

5- KWh- aKYMYIllilpaHa eHeprlilja Ha nOABIiI>KeH KOIleKTop; 

6- KWh- aKYMYIllilpaHa eHeprlilja Ha HenOABIiI>KeH KOIleKTop; 

7- (\) KOIllil41i1Ha Ha npoToK Ha BOAa A061i1eHa OA Mepay Ha npOTOK Ha nOABIiI>KeH 

KOIleKTOp; 
8- (\) KOIlIiIYIiIHa Ha npOToK Ha BOAa A061i1eHa co IiIMnYIlceH Mepay Ha npoToK Ha nOA 
BIiI>KeH KOIleKTop; 
9- (\) KOIlIiIYIiIHa Ha npoToK Ha BOAa A061i1eHa OA Mepay Ha npOToK Ha HenOABIiI>KeH 
KOIleKTOp. 
OA pe3YIlTaTIiITe A061i1eHIiI OA Ta6eIlaTa ce 3a6eIle>KYBa AeKa BO pa3rneAY­
BaHIiIOT nepliloA OA 27.03 AO 04.04 OA CTaTIiIYHIiIOT KOIleKTop ce A061i1eHIiI 18,3 KWh, 
a OA nOABIiI>KHIiIOT 22 KWh. OAHOCHO nOABIiI>KHIiIOT KOIleKTOp AaBa 3a 20,2 % nOAO­
6pIiI pe3YIlTaTIiI BO cnope.Q6a co HenOABIiI>KHIiIOT. 
7. 3AKIlY40K 
OA eKcnepliIMeHTaIlHa nocTpojKa 1i13BeAeHa 3a COOABeTHOTO IiIcTpa>KYBal-be 
MO>KaT Aa ce AaAaT CIleAHIiITe 3aKIlYYOLlIiI KOIiI ce BOOyeHIiI BO TeKOT Ha KOHTIiIHYIiI­
paHOTO CIleAel-be Ha pe3YIlTaTIiITe iii COOABerHI1 npliIIlaroAYBal-ba HanpaBeHIiI ce co 
LleIl A061i1Bal-be Ha nOA06pIiI pe3YIlTaTIiI: 
3apaAIiI HecooABeTHOTO nocraBYBal-be Ha nOABIiI>KHIiIOT KOIleKTOp BO noye­
rOKor (nplil Bprel-be BIle3HaTa iii 1i13Ile3HaTa LleBKa BO KOIleKTOpOT He ce BO XOPIil30H­
TaIlHa nOIlo>K6a), yrBPAeHo e AeKa e¢IiIKaCHoCTa Ha CTaTIiIYKIiIOT KOIleKTOp e nOAo­
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MeiYHapOOHQ co6eill 
6pa OA nOABIiI>KHI 
TaKa Aa nplil Her 
nplil6nIil>KHO XOPIiI: 
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AO'BOA'HaTa iii q 
we Ha pe3YIlTaTIiI 
Illilpal-be Ha LleBHI 
Llliljara BIiIAHO ce 
TOp. Helil30Illilpa. 
WTO KOIleKTopliITE 
IiIMa BeTap. noe 
pe3YIlraTIiI, KaKO 
OA eKcnE 





iii 3apaAIiI napanE 
Ha TonIlIiIHa) BO I 
3rOIleMeHa 6p31i11 
por). OBa npo6nE 
eAHaTa nYMna C( 
pliITe OA KOIleK~( 
3a 60 iii 06paTaH 
OA Ta6 
pa3rneAY'BaHlilo 
Hlil 18,3 kWh, a ( 
20,2 % nOA06pIiI 
no Clil 
eKcnepliIMeHTaIl­
HIiIOT KOIleKTOp iii 
yrPIiIHcKIiITe iii no 
Bo no nIl 
nOABIiI>KHIiIOT BO I 
















MeiYHPOOOHQ c06eiUY6albe "EHEPrETHKA 1010" I International sVTn,posium "ENERGEUCS 1010" 
6pa (),Q nO,QBIII>KHIIIOT. DBa e peweHO co nOCTaBYBal-be Ha nO,QBIII>K'HIIIOT KOIleKTOp, 
TaKa ,Qa nplll HeroBa POTalllllja, ropHaTa CTpaHa Ha KOIleKTopOT ceKoraw 3a3eMa 
nplll6nIll>KHO XOplll30HTaIlHa nOIlo>K6a. 
nO,QOIlro BpeMe nplll IIICTpa>KYBal-beTO, 3apa,Q1II He 11130IllllpaHOCT Ha 
AO'BO,Q'HaTa 1.1 O,QBO,QHaTa lIeBHa IIIHCTaIla lll.1ja, B004eHa e aHoMaIllllja Koja BIlL1jae­
we Ha pe3YIlTaTIIITe Ha nO,QBIII>KHIIIOT KOIleKTOp. V1CTaTa e OTCTpaHeTa co ,Q06po 11130­
Ill.1pal-be Ha lIeBHaTa IlIIIHlllja Koja BO,QIII KOH III O,Q nO,Q'BIII>KHIIIOT KOIleKTOp. Co 11130Ila­
I.\l.1jaTa BIII,QHO ce nO,Q06peHIII pe3YIlTaTIIITe WTO ce ,Q06111BaaT BO nO,QBlt1>KHIIIOT KOIleK­
TOp. Hel130IllllpaHOCTa Ha 4eBHaTa I.1HCTaIlalllllja lt1MaWe roIleMo BIll1jaHl1e 3aToa 
WTO KOIleKTOplIITe ce nOCTaBe HIII Ha BI1COKO Mecro Ha 3rpa,Qa Ka,Qe CKOpO pe,QOBHo 
IIIMa BeTap. nOCIle 11130Illllpal-be Ha lIeBHaTa Mpe>Ka ce ,Q06111ja ,QOCTa nO,Q06plII 
pe3YIlTaTIII, KaKO III WTO ce 04eKYBawe. 
D,Q eKcneplIIMeHTaIlHI.1Te I.1Cnl.1TYBal-be I.1CTO TaKa ce nOKa>Ka ,QeKa BO 3aBI1C­
HOCT O,Q BpeMeHCKIIITe YCIlOBIII, nplll nOHIIICKIII Ha,QBopeWHIII TeMne'paTyplII ,Qlllcpe­
peHlIllljaIlHaTa pa3IlIIIKa Ha CPIlYIII,QOT Tpe6a ,Qa 6111,Qe nOMaIla (6/3), ,QO,QeKa nplll 
noroIleMo COH4eBO 3pa4el-be Taa MO>Ke ,Qa 6111,Qe noroIleMa (10/6). Co TOa ce 
Cnpe4YBa nO,QoIl'ro'TpajHa pa60Ta Ha nYMnaTa. 
CIle,QeH np06IleM BO TeKOT Ha eKcneplIIMeHTaIlHIIITe IIIcnlllTYBal-ba ce nojaBIII 
III 3apa,Q1II napaIleIlHa pa60Ta Ha nYMnlllTe (nopa,Q1II KOplIICTel-be Ha e,QeH 1113MeHYBa'-l 
Ha TonIlIIIHa) BO IIICTO BpeMe ce jaBYBa np(),QOIl>KeHa pa60Ta Ha nYMnlllTe (nopaAIII 
3rOIleMeHa 6p3111Ha Ha CPIlYIII,QOT III nOMaIlO npe,Qa'Bal-be Ha TOnIlIIIHaTa BO 60jIle­
pOT). D Ba np06IleM e HaMaIleH Ha MIIIHIIIMYM co MaKCIIIMaIlHO MO>KHO 6noKlllpal-be Ha 
BAHara nYMna co YCBojYBal-be Ha HOBa ,QlllcpepeHlIltljaIlHa pa3IlIIIKa Ha TeMnepary­
PI.1T8 0,Q KOIleK'TopIIITe. BTOPIIIOT KOIleKTOp ce BKIlY'-lYBa OTKaKO npBIIIOT Ke ce oIla,Q1II 
Ja 6 0 III 06 p aTaHo. 
D,Q Ta6eIlapHo ,Q06111eHIIITe pe3YIlTaTIII ce 3a6eIle>KYBa ,QeKa BO 
pa3rne,QY'BaHllloT neplllo,Q O,Q 27.03 ,QO 04.04, O,Q CTaTIII'-lHII10T KOIleKTOp ce ,Q06111e­
Hili 18,3 kWh, a O,Q nO,QBIII>KHIIIOT 22 kWh. D,QHOCHO nO,QBIII>KHIIIOT KOIleKTOp ,QaBa 3a 
20,2 % nO,Q06plII pe3YIlTaTIII BO cnope,Q6a co HenO,QBIII>KH1II0T. 
no CIIITe 1113BpweHIII nO,Q06pYBal-ba III nplIIIlaro,QYBal-ba Ha 
eKcneplIIMeHTaIl'HaTa nocTpojKa, 0,Q rpacplIIlllIITe MO>Ke ,Qa ce BIII,QIII ,QeKa nO,QBIII>K­
HIIIOT KOIleKTOp IIIMa 3Ha'-lIllTeIlHO nO,Q06pa ecplIIKaCHOCT (0,Q 14.03.2010 ro,QIIIHa) BO 
YTPIl1HCKIiITe III nonIla,QHeBHIIITe '-laCOBIII. 
Bo nonna,QHeBHIIITe '-laCOBIII ce BOO'-lYBaaT MHOry nO,Q06plII pe3YIlTaTIII Ha 
nO,QBIII>KHIIIOT BO O,QHOC Ha pe3YIlTaTItlTe Hayrpo. Gea ,Qoara o,IJ,TaMY WTO nOIlo>K6a­
Ta Ha CTaTIII'-lHIIIOT KOIleKTOp e 150SE. 
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